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Magnesium and zinc complexes of the monoanionic ligands N,N'-bis(2,6-di-isopropylphenyl)triazenide, L, N,N'-
bis(2,6-di-isopropylphenyl)acetamidinate, L?, and N,N'-bis(2,6-di-isopropylphenyl)tert-butylamidinate, L3, have been
synthesized, but only L possesses sufficient steric bulk to prevent bis-chelation. Hence, the reaction of L'H with
excess ZnEt, leads to the isolation of (L')2Zn, 1; L*H also reacts with Bu,Mg in Et,0 to afford (L!),Mg(Et,0), 2.
Similar reactivity is observed for L?H, leading to the formation of (L?),Zn, 3, and (L?),Mg, 4. The reaction of L?H
with ZnR, may also afford the tetranuclear aggregates {(L?)Zn;R2}.0, 5 (R = Me) and 6 (R = Et). By contrast,
the tert-butylamidinate ligand was found to exclusively promote mono-chelation, allowing (L®)ZnCI(THF), 7, [(L%)-
Zn(u-Cl)], 8, (L%)ZnN(SiMes)s, 9, (L)MgPr(Et,0), 10, and (L)MgPr(THF), 11, to be isolated. X-ray crystallographic
analyses of 1, 2, 3, 4, 5, 6, 8, and 10 indicate that the capacity of L® to resist bis-chelation is due to greater
occupation of the metal coordination sphere by the N-aryl substituents.
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Mono- versus Bis-chelate Formation

Scheme 1. Selected Monoanionic Ligand Families (from Left to
Right: g-Diketiminates, Salicylaldiminates, Aminotroponiminates,
Amidinates, and Triazenides)
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such asp-diketiminates?® salicylaldiminate$? and ami-

notroponiminate® (Scheme 1) have all been employed in

recent times to good effect.

Scheme 2. Ligands Employed in This Study
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Amidinate ligands have also acquired renewed appeal, forward, thus improving steric protection of the metaBy
mainly as a result of the development of simple synthetic contrast, the triazenide famify,[RNNNR]", has received

routes to sterically bulky varian®$:%* Of particular relevance

far less recent attention. As noted by Gantzel and WAlsh,

to the study described below, Jordan et al. have shown thattriazenide ligands are expected to donate less electron density
the presence of a sizable substituent on the central carborfo metal centers than amidinates, an important consideration
atom forces the two nitrogen substituents to project further in the design of Lewis acidic catalysts for coordinative-
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insertion polymerizations.

Here, we describe the synthesis and characterization of a
series of magnesium and zinc complexes of 2,6-di-isopro-
pylanilido-based triazenide {L. Scheme 2) and amidinate
(L? and L3 ligands. Our results demonstrate how finely
balanced the factors influencing mono- versus bis-chelation
can be and should aid the future rational development of
single-site, mono-chelated catalysts.

Results and Discussion

Syntheses of Triazenide ComplexesThe synthesis of
N,N'-bis(2,6-di-isopropylphenyl)triazene !, was accom-
plished as shown in Scheme®®?® Stirring isoamylnitrite
with 2,6-di-isopropylaniline overnight in ED resulted in the
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(54) Schmidt, J. A. R.; Arnold, Dalton Trans.2002 2890-2899.
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Scheme 3. Postulated Solution State Isomers of
N,N'-Bis(2,6-di-isopropylphenyl)triazene 'H

Pr iPr CgHyyNO, N/NH . N/NH Pr
f W\ W\
(0.5 equiv) . N N

Scheme 4

2%

) Al
P NH r\N Ar
N ZnEt, N/(\Z ___N’T
N NN
iPr N N Y
i Ar/ 1 Ar Figure 1. Molecular structure ofl (50% probability ellipsoids). All of
Pr _ the isopropyl groups have been omitted for clarity.
Ar = 2,6-'P|’2C6H3

Table 1. Selected Bond Lengths (Angstroms) and Angles (Degrees)

Scheme 5 for1

Zn(1)-N(1) 2.033(5)  Zn(1}N(@3) 2.068(5)

‘ \ J Zn(1)-N(4) 2.019(5)  Zn(1}N(6) 2.089(5)

iPr N(1)—-N(2) 1.313(6) N(2N(3) 1.321(7)

ipr ) N(4)—N(5) 1.317(7) N(5)-N(6) 1.302(6)

NH Bu,Mg Ay i ‘Nfg\ Ar N(L)-Zn(1)-N@)  62.30(19) N(1}Zn(1)-N@4)  132.61(19)

N, 2 NN TN N N(1)-Zn(1)-N(6)  149.11(19) N(3)}Zn(1)-N(4)  145.5(2)
N Et,0 N N N(3)-Zn(1)-N(6)  124.34(19) N(4rZn(1)-N(6)  62.05(19)

ipr Al “ar N(1)-N@2)-N@)  107.3(4)  N@-N(5)-N@B)  107.9(5)
- 2 Zn(1)-N(1)-C(1)  147.6(4) Zn(IXN(3)—-C(13)  147.4(4)

Ar = 2,6-Pr,CqHs Zn(1)-N(4)—C(25)  146.3(4) Zn(1yN(6)—-C(37)  146.6(4)

ature (selected bond data are collated in Table 1). For reasons

isolation of the triazene in 60% yield following recrystalli- of clarity, the isopropyl substituents are not shown in Figure
zation from nitromethanéH NMR spectroscopy revealed 1 (the complete structure may be viewed in Figure S1 within
the triazene to exist in solution as a mixture of isomers, in the Supporting Information). Although triazenide-1-oxide
a ratio of ca. 7:1, with the major component believed to be zinc complexes have been well studied, triazenide analogues
the E isomer on steric grounéfsand by comparison to the — are much less commdf;”® and to the best of our knowl-
analogous acetamidirfé. edge, 1 is the first example of a structurally characterized

All of our attempts to form mono-chelate zinc and Zinc bis(triazenide) complex.
magnesium alkyls led to the isolation instead of the respective ~ The zinc atom irlL is distorted severely from an idealized
bis(triazenide) complexes. Thus, the room temperature reaci€trahedral geometry due to the acute chelate angle of the
tion of LH with ZnEt, in toluene resulted in the formation  triazenide, with angles at the metal ranging from 62.05(19)
of (LY),Zn, 1 (Scheme 4), even if an excess of Zpkias [N(4)—Zn(1)-N(6)] to 149.11(19) [N(1)—Zn(1)—N(6)].
used (3.0 equiv). Similar attempts to produce a mono- The molecular structure shares many of the gross features
(triazenide) magnesium alkyl complex from the reaction of Previously described for a zinc bis(benzamidinatgHC-
LH with "Bu,Mg in EtO afforded a five-coordinate  (NSiMes)z}2Zn],™* and two zinc bis(guanidinate)$ (Mes-
etherate, [N(NAR].Mg(Et:0), 2 (Scheme 5), the solvent  SiNC(NR)}2Zn] (R = 'Pr, Cy)’> Both NsZn units approach
remaining intact even after recrystallization from heptane. Planarity [to within 0.064 and 0.119 A for the N(2) and N(5)-
We note that Walsh and co-workétshave previously — containing ligands respectively], with the angle between the
Synthesized a six-coordinate counterpart, [Nﬂ“}{yoz]zMg_ two planes ca. 6523The Zn—N bond Iengths fall within a
(THF),, the lower bulk of thep-tolyl groups allowing two ~ Narrow range [2.019(5)2.089(5) A}, and the anionic charges
solvent molecuiles to bind to the metal, (71) Brinckman, F. E.; Haiss, H. S.; Robb, R. horg. Chem.1964 4

Crystals of1 suitable for X-ray diffraction studies were 936-942. ’ ' ' ' '
obtained from a saturated pentane solution at room temper-(72) geollrbett, M.; Hoskins, B. Anorg. Nucl. Chem. Lett197Q 6, 261~

(73) Friéderichs, N. H.; ljpeij, E. G.; Mueller, A. G.; Schottenberger, H.;

(69) Hill, D. T.; Stanley, K. J.; Williams, J. E. K. K.; Love, B.; Fowler, P. Wang, B.; Wurst, K. WO 2004003030.
J.; McCafferty, J. P.; Macko, E.; Berkoff, C. E.; Ladd, C.B.Med. (74) Buijink, J. K.; Noltemeyer, M.; Edelmann, F. Z. Naturforsch., B
Chem.1983 26, 865-869. 1991, 46, 1328-1332.

(70) Westhusin, S.; Gantzel, P.; Walsh, Andrg. Chem1998 37, 5956~ (75) Coles, M. P.; Hitchcock, P. Beur. J. Inorg. Chem2004 2662—
5959. 2672.
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Scheme 6. Selected Literature Examples of Structurally Characterized
Zinc Amidinate Complexes

) N N
Me3S|\ N/ \\\ p-tol
N SiMe; N n\N N \
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several studies have highlighted the importance of the
substituent on the central carbon atom of amidinate ligands:
as this group increases in size, so tiesubstituents are

increasingly repelled, leading to heightened steric protection
of the metal center. We therefore anticipated that the

acetamidinate ligandiwould afford greater steric protection
to metals than the triazenidé,land the chances of obtaining
mono-chelate species would be improved.

Although amidines have been extensively employed as
ancillary ligands in transition metal, lanthanide, and main-
Table 2. Selected Bond Lengths (Angstroms) and Angles (Degrees)  group metal complexation chemistry, only a relatively small

Figure 2. Molecular structure of th€,-symmetric2.

for 2 number of amidinate complexes of zinc(Il) and magnesium-
mg—g%)o) ?2%)%1‘;((11?3)) '\’\/JIQLHSL) gﬁ?ﬁ((g)) (1) have been reported. The known amidinate zinc(ll)
g- : & . . )
Mg—N(3A) 21568(12) N(1YN(2) 1.3105(17) complexes_ are either bis-chel&®$ or oxygenated tetra-
N(2)—N(3) 1.3045(16) nuclear zinc aggregat€s® (Scheme 6). By contrast,
N(1)-Mg—N@3) 60.22(5) N(1}-Mg—0(30) 110.98(4) several mono-chelated amidinate magnesium(ll) complexes
mgg—mg—g(éé)) %3388'1%3(4(1?) l:j((gw—mgﬁg ﬁgggg have been synthesized previously, including [ArGiN]-
—Mg-— . g— . = -(41Bu- -
N(3)-Mg—N(3A)  163.66(8) O(30yMg—N(1A)  110.98(4) MgI(THF). (Ar = 2,6 (4th‘ CoHa)2CeHa) > [BUC(NAT),]
O(30-Mg—N(3A) 98.17(4)  N(1AF-Mg—N(3A) 60.22(5) MgCp(THF), (Ar = 2,6/PCeHs, n = 0 and Ar =

N(1)—N(2)-N(3) 110.20(12) Mg-N(1)—-C(4) 151.74(10) 2,4,6-MeCgH., n = 1)52 and PBUC(NCy)]Mg{7*-N(Ar)P-
“N”?z?ﬁ(’%f&% 1‘1‘22?8‘2’3 NEN@mC 126002 "BuPh (ELO) (Ar = 2,6/PrCeHs)’® and the form-
amidinates {HC(NPhMg(THF)}2(u-Cl)2(u-THF)]** and
of both triazenide ligands are delocalized over the N HHC(NAN2AMgu-C)(THF). (Ar = 2,6'PrCeHy),**
backbones with four similar NN bond lengths observed ~although 35E$_ecsggsl§te counterparts are again more
[N(1)—N(2) = 1.313(6), N(2)-N(3) = 1.321(7), N(4)-N(5)  COMMON:=4596%
= 1.317(7), N(5-N(6) = 1.302(6) A]. Despite the expected increase in steric protection, all of
Diffraction quality crystals of2 were isolated from a  OY' attempts to isolate mono-chelated zinc(ll) and magne-

saturated heptane solution at room temperature; the molecula?'um(”) complexes of E were unsuccessful; instead the
structure is shown in Figure 2, and selected bond parameterdn@or components of all of the product rr12|xtures were the
are listed in Table 2. The five-coordinate metal adopts a PiS(@midinate) complexes f).Zn, 3, and (L):Mg, 4. For
highly distorted square-pyramidal geometry with the mag- examp!e, lithiation of BH anq the subse_quent 2addmlon to
nesium displaced by ca. 0.53 A in the direction of the etherate ZNClz In toluene, or the direct reaction of“# with
oxygen from the best-fit plane through N(1), N(3), N(1A),

and N(3A) (the four basal nitrogen atoms being coplanar to (/®) Suiink J. K. Noltemeyer, M.; Edelmann, F. Z. Naturforsch1991

ca. 0.23 A). Angles between the oxygen atom and the four- (77) Cotton, F. A.; Daniels, L. M.; Falvello, L. R.; Matonic, J. H.; Murillo,
coordinated nitrogens range from 98.17(4) to 110.98[@)e 78) Qi Wang, X-; Zhou, Hinorg, Chim, Actal997 266 91-102
triazenide fragments exhibit unremarkable bond distances an 2002 26, 1015-1024. T T ' '
angles, with the N-N backbone bond lengths [1.3045(%6) (79) Chivers, T.; Copsey, M. C.; Fedorchuk, C.; Parvez, M.; Stubbs, M.

. Organometallic2005 24, 1919-1928.
1.3105(17) A] a.nd the chelate bite angle [N(_MQ_N(E') (80) Cotton, F. A.; Haefner, S. C.; Matonic, J. H.; Wang, X.; Murillo, C.
= 60.22(5)] being comparable to those observed in the A. Polyhedron1997, 16, 541-550.

(81) Andrews, P. C.; Brym, M.; Jones, C.; Junk, P. C.; Kloth, INbrg.
structure ofl. . o Chim. Acta2006 359, 355-363.
Syntheses of Acetamidinate Complexeshe inability (82) Westerhausen, M.; Hausen, H. D.Anorg. Allg. Chem1992 615

; - " ; 27-34.
of the trl_azenlde ligand to _stab|I|ze mono-_chelates r_enders it (g3) ‘Srinivas, B.: Chang, C. C.: Chen, C. H.: Chiang, M. Y.: Chen, |.-T.:
an unsuitable support for divalent magnesium- and zinc-based ~ wang, Y.; Lee, G.-HJ. Chem. Soc., Dalton Tran997, 957—963.
single-site catalysts. To determine how large the ancillary (84) Sadique, A. R.; Heeg, M. J.; Winter, C. Hiorg. Chem.2001, 40
ligand musF pe to suppress bls—chelatlon_, we next ex§m|ned(85) Kincaid, K.; Gerlach, C. P.; Giesbrecht, G. R.; Hagadom, J. R.;
the acetamidinate liganc?LAlthough the direct comparison \é\ggéirg%ré 66- D.; Shafir, A.;; Amold, JOrganometallics1999 18,
of triazenide and amidinate ligands has, to the best of OUI (g6) Walther, D. Gebhardt, P.: Fischer, R.: Kreher, Uri§cH. Inorg.

knowledge, not been investigated previously in this manner, Chim. Acta1998 281, 181-189.
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Figure 3. Molecular structure oB (50% probability ellipsoids). All of
the isopropyl groups have been omitted for clarity.

Figure 4. Molecular structure of ond ) of the two independent complexes
Table 3. Selected Bond Lengths (Angstroms) and Angles (Degrees) present in the crystals @f

for3 distortion from tetrahedral coordination attributed to the
ﬁ’gg)_’c’\é%) iggé((% ﬁr(‘glgc'\é%) iggg((‘% minimization of steric clashes between tRearyl substitu-
c(1)-C(2) 1.499(7) ' ents. The magnesium atom lies in the planes of both NCN
N(1)-Zn(1)-N(@2)  65.86(18) N(1}Zn(1)-N(1A) 148.2(2) ligand cores to within 0.04 A for moleculé-| [0.03 A for
N(1)-Zn(1)-N(2A)  124.2(2) N(1}-C(1)-N(2) 113.0(4) 4-111, and both C(2) and C(32) exhibit 3grigonal planar
gr(]%i)*_zﬁg)):ggf) ggﬁg) éfr:((g Hgg:g% igfg??) geometries; the two NCN planes are inclined by c&. 64
Zn(1)-N(1)-C(3) 144.8(4) N2 C(L)-C(2) 123.1(5) 4-1, and ca. 55for 4II . Delocalization of the al_wion_ic _charge
N(1)—C(1)-C(2) 123.8(5) C(1¥N(2)—C(15) 123.4(8) over the NCN amidinate backbones results in similar bond

C(1)-N(1)~C(3) 123.1(5)  Zn(1yC(1y-C(2)  179.4(5) lengths for N(1}-C(2) and C(2)-N(3) [1.328(6), 1.321(6)
CAy-~2n(ly-CAR)  179.53) for 4-1; 1.322(6) and 1.327(6) A fof-I1], and for N(31)-
Zn[N(SiMe3);], resulted in a mixture @8 and the appropriate  C(32) and C(32)N(33) [1.317(5), 1.342(6) fod-I; 1.334-
mono-chelated zinc(ll) halide or amide complex, and at- (6), 1.323(6) A for4-I1]. The four Mg—N bond lengths fall
tempts to recrystallize these species repeatedly led to thewithin a narrow range of 2.039(42.046(4) for4-1 [2.039-
fractional precipitation oB. Similarly, the reaction of tH (4)—2.059(4) A for4-11], and the chelate rings have acute
and'PrMgCl in toluene afforded, with a minor component ~ N—Mg—N angles [N(1}-Mg—N(3) = 65.35(15) and N(31)
of the crude product mixture tentatively assigned as the Mg—N(33) = 65.78(15) for4-1; 65.97(16) and 66.07(1%)
desired mono-chelate ffMgCl on the basis ofH NMR respectively for molecule4-11], consistent with values
spectroscopy. previously reported for other bis(amidinate) magnesium
Crystals of3 were grown by slow cooling of a heptane complexe$354638286
solution from 60°C to room temperature. As shown in Figure ~ We have also found that the reaction gH.with excess
3, complex3 is structurally similar tol with the two L guantities of freshly purchased solutions of Zn\e ZnEg
ligands coordinated in a chelating-fashion, affording a  leads to the clean formation & However, when older
distorted tetrahedral geometry about the zinc atom (anglesbatches of the dialkylzinc reagents were used, alternative
at the metal ranging from 65.86(18) to 148.2(Z)able 3) products were obtained, containing both amidinate and alkyl
(the positions of the isopropyl substituents may be viewed ligands in a 1:2 ratio'd NMR). The eventual formulation
in Figure S3). The four atoms in each Zy@ unit are of these products d4L?)Zn,Rz} .0 (R = Me, 5; R = Et, 6)
perfectly planar, and the mean ZN bond distance (2.035 was facilitated by X-ray crystallographic analyses. As these
A) is similar to that observed in the structure bf2.052 two compounds are approximately isostructural, only the
A). As in the bis(triazenide) counterpart, the monoanionic structure of5 is described here (bond parameters and a full
charge is delocalized over the amidinate NCN backbones, discussion of the molecular structure®fmay be found in
as shown by the near-identical C{I)(1) and C(1}N(2) the Supporting Information). Both complexes are composed
bond distances [1.325(7) and 1.328(7) A]. of a four-coordinate central oxygen ion surrounded solely
The solid-state structure of the magnesium counterpart by a tetrahedral arrangement of zinc centers (Figure 5). Each
revealed the presence of two crystallographically independentmetal atom bears a single alkyl ligand, and both amidinate
molecules4-1 and4-I1) with essentially identical geometries ligands bind two zinc ions in a—»%»* bridging mode. We
(Figure 4 and Table 4 in this paper and Figures-S7 in have not attempted to identify either the precise conditions
the Supporting Information). The bond angles at magnesiumrequired for the syntheses &for 6 or the source of the
range from 65.35(15) to 151.56(27#pr moleculed-I [65.97- oxygen atom. We do, however, note that the sensitivity of
(16) to 151.35(18) for molecule4-II], with considerable  amidinate zinc complexes to moisture (and the oxophilic
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Table 4. Selected Bond Lengths (Angstroms) and Angles (Degrees) for

Both Independent Comgiexawl@d-Il) Present in the Crystals df

4-| 41 4 411
Mg—N(1) 2.046(4) 2.044(4) Mg N(3) 2.046(4) 2.054(4)
Mg—N(31) 2.039(4) 2.059(4) MgN(33) 2.043(4) 2.039(4)
N(1)-C(2) 1.328(6) 1.322(6) C(ANE) 1.321(6) 1.327(6)
C(2)-C(4) 1.490(6) 1.508(7) N(3BC(32) 1.317(5) 1.334(6)
C(32)-N(33) 1.342(6) 1.323(6) C(32)C(34) 1.482(6) 1.509(6)
N(1)~-Mg—N(3) 65.35(15) 65.97(16) N(BMg—N(31) 123.71(16) 122.73(18)
N(1)-Mg—N(33) 151.56(17) 151.35(18) N@EMg—N(31) 151.35(17) 150.5(2)
N(3)-Mg—N(33) 120.96(16) 121.61(18) N(3tMg—N(33) 65.78(15) 66.07(16)
N(1)-C(2)-N(3) 113.1(4) 114.7(4) N(BC(2)-C(4) 123.4(4) 123.0(4)
Mg—N(1)~C(2) 90.7(2) 89.9(3) MerN(3)—C(2) 90.9(3) 89.4(3)
Mg—N(31)-C(32) 91.1(3) 89.1(3) Mg N(33)-C(32) 90.2(2) 90.3(3)
N(3)-C(2)-C(4) 123.5(4) 122.3(4) N(3BC(32)-N(33) 112.9(4) 114.5(4)
N(31)-C(32)-C(34) 123.7(4) 121.7(4) N(33)C(32)-C(34) 123.3(4) 123.8(4)
Mg—N(1)—C(5) 147.3(3) 147.4(3) MgN(3)—C(17) 147.0(3) 148.3(4)
Mg—N(31)—C(35) 147.6(3) 148.1(4) MgN(33)—C(47) 146.7(3) 146.5(3)
C(2)-N(1)-C(5) 121.8(4) 122.3(4) C(AN(3)—C(17) 121.7(4) 121.6(4)
C(32)-N(31)—C(35) 121.2(4) 122.2(4) C(32N(33)-C(47) 122.4(4) 122.5(4)

nature of zinc cluster® has been previously documented
in reports concerning the formation of tetranuclear zinc
clusters of the type shown in Scheme 6.

In 5 (Figures 5 and S8 in the Supporting Information),

the bridging oxygen adopts a distorted tetrahedral geometry Zn(3)-0(1)

with the angles made by its bonds to the four zinc atoms
ranging from 102.43(6) to 112.68(7§Table 5). Each zinc
center exhibits a distorted trigonal-planar conformation, with
the N—Zn—C angles significantly wider than thefNZn—O
angles (ca. 130 and 108respectively). The six atoms of
both of the ZaN,CO rings are planar to within 0.061 [Zn-
(1), Zn(2)] and 0.085 A [Zn(3), Zn(4)]. The bond lengths of
C(1)-N(1) and C(1¥N(2) are the same (ca. 1.33 A),
indicating that the anionic charge is again delocalized over
the ligand backbone. The four Z© bond lengths are also
essentially the same (ca. 1.95 A) and are similar to those of
[HC(NPh)]eZnsO,”” [HC(N-p-CH3CsHa4),]6Zn40,’® and the
triazenide complex [N(NPh)sZn,0."?

Synthesis of tert-Butylamidinate Complexes. As ob-
served for L, the acetamidinate liganc® evidently possesses
insufficient bulk to act as a suitable ancillary ligand for
single-site zinc or magnesium-based catalysts. In the final
phase of this study, we therefore increased the steric
protection further by switching our attention to the

Figure 5. Molecular structure ob (50% probability ellipsoids). All of
the isopropyl groups have been omitted for clarity (see also Figure S8).

Table 5. Selected Bond Lengths (Angstroms) and Angles (Degrees)

Zn(1)-N(1) 1.9625(17)  Zn(ZN(2) 1.9743(18)
Zn(3)-N(3) 1.9672(17)  Zn(4yN(4) 1.9731(16)
Zn(1)-0(1) 1.9500(14)  Zn(2yO(1) 1.9510(14)
1.9489(13)  Zn(4yO(1) 1.9531(14)
N(1)~-C(1) 1.3332)  N(@rC(1) 1.332(3)
N(3)—C(27) 1.332(2)  N(4)yC(27) 1.334(2)
Zn(1)-C(53) 1.956(3)  Zn(2yC(54) 1.959(3)
Zn(3)-C(55) 1.958(3)  Zn(4)C(56) 1.956(2)
Zn(1)-0O(1)-Zn(2) 112.68(7) Zn(B-O(1)-Zn(3) 102.43(6)
Zn(1)-0O(1)-Zn(4) 110.87(7)  Zn(2YO(1)-zn(3) 110.02(7)
Zn(2)-0O(1)-Zn(4) 108.58(7)  Zn(3YO(1)-Zn(4) 112.21(7)
N(1)-Zn(1)-O(1)  110.43(6) N(Zn(2)-O(1)  109.32(6)
N(3)-Zn(3)-O(1)  110.58(6)  N(4¥Zn(4)-O(1)  109.49(6)
N(1)-Zn(1)-C(53) 128.53(10) N(2)Zn(2)-C(54) 129.04(11)
N(3)-Zn(3)-C(55) 129.93(10) N(4YZn(4)-C(56) 130.80(10)
N(1)-C(1)-N(2)  120.87(18) N(3}C(27)-N(4)  120.84(18)
C(53)-Zn(1)-0(1) 120.97(10) C(B&HZn(2-0(1) 121.61(11)
C(55)-Zn(3)-0O(1) 119.42(10) C(56YZn(4)-O(1) 119.68(10)
N(1)-C(1)-C(2)  119.71(17) N(BC(1)-C(2)  119.41(17)
N(3)-C(27)-C(28) 119.95(17) N(4C(27)-C(28) 119.21(17)
C(1)-N(1)-C(3)  118.60(17) C(HN(2)-C(15)  118.32(17)
C(27)-N(3)-C(29) 119.31(16) C(2AN(4)-C(41l) 117.77(16)

t-butylamidinate analogue®l® In contrast with the behavior
described above, lithiation of*H followed by reaction with
ZnCl, in THF yielded (®)ZnCI(THF), 7. Recrystallization
from toluene resulted in the loss of the coordinated solvent
to form the chloro-bridged dimeric species, J&n(u-Cl)]a,

8. In addition, (2)ZnN(SiMe&),, 9, can be prepared from
the reaction of8 with KN(SiMe3),. Side-formation of the
bis(chelate) (B),Zn was not observed in any of these
reactions, and—9 are the first reported examples of mono-
(y?-amidinate) zinc(Il) complexes (Scheme 7).

Crystals of8 suitable for X-ray diffraction were grown
by allowing a saturated toluene solution to stand at room
temperature. Crystallographic analysis revealed that this
complex exists as a chloride-bridged dimer in the solid state
(Figure 6), with the two halves of the molecule being related
by a center of inversion. The central 201, core is coplanar
and is slightly asymmetric, with each zinc having one-Zn
Cl interaction slightly longer than the other [ZnACI(1A)
= 2.2928(4), Zn(1)-Cl(1) = 2.3120(5) A, Table 6]. Both
of the zinc atoms are coplanar to within 0.026 A of the
amidinate NCN planes, which are orientated in an ap-
proximately orthogonal fashion to the central,Ziy core.
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Figure 6. Centrosymmetric molecular structure 8f(50% probability
ellipsoids).

Scheme 7. Synthesis off—92
Ar Ar Ar Ar
) ) ) ;
. 72 N LTHF (i) N, WOl AN
Bu—< — Bu—<(/Zn\CI — Bu—<(/ZnVC|,Zn\)>—Bu
NH N 7 N 8 N\
Ar/ Ar/ Ar/ Ar
L3H l(iii)
Ar
\
NG
f Zn—NTMS.
Bu—<'\(l/ n )
/ 9

Ar
a(i) "BuLi, ZnCl,, THF; (ii) recrystallize from toluene; (iii) KN(SiMg)».

Table 6. Selected Bond Lengths (Angstroms) and Angles (Degrees)
for 8

Zn(1)-N(1) 1.9973(12) Zn(BN(2) 1.9984(12)
Zn(1)-Cl(1) 2.3120(5)  Zn(1¥CI(1A) 2.2928(4)
C(1)-N(1) 1.3479(18) C(BN(2) 1.3386(18)
Cc(1)-C(2) 1.540(2)

N(1)-Zn(1)-N(2)  66.49(5)  N(1}Zn(1)-Cl(1)  123.44(4)
N(1)-Zn(1)-CI(1A) 127.34(4) N(2}Zn(1)-Cl(1)  122.23(4)
N(2)—-Zn(1)-CI(1A) 125.15(4) CI(1}Zn(1)-CI(1A) 94.552(16)
C)-N(1)-zn(l)  92.01(9) C(I¥FN(2)-zn(1) 92.25(9)
C(1)~N(1)—C(6) 132.74(12) C(BN(2)-C(18)  133.40(13)
C(2)-C(1)-N(1) 124.24(13) C(2YC(1)-N(2) 126.51(13)
Zn(1)-N(1)-C(6)  135.24(10) Zn(BN(2)-C(18)  134.22(10)

Nimitsiriwat et al.

Figure 7. Molecular structure ofl0.

Scheme 8
Ar Ar
N N
(i) "BuLi N
‘BuA</ ’Bu~<( Mg:L
Wy (i) PrMgCl N Pr
Ar/ Ar/
L = Et,0, 10
L = THF, 11

Table 7. Selected Bond Lengths (Angstroms) and Angles (Degrees)
for 10

Mg—N(1) 2.1089(14)  MgN(3) 2.0908(14)
Mg—C(32) 2.156(2) Mg-O(35) 2.0740(16)
N(1)—-C(2) 1.3425(18)  C(2)N(3) 1.3399(19)
C(2)-C(16) 1.561(2)

N(1)~Mg—N(3) 63.58(5) N(1}Mg—C(32)  128.70(8)
N(1)-Mg—O(35)  116.00(7)  N(3}Mg—C(32)  127.13(8)
N(3)-Mg—0(35)  107.90(7)  C(33Mg-O(35) 107.16(9)
N(1)-C(2)-N(3)  111.13(12) N(I}C(2)-C(16) 124.13(13)
N(3)-C(2)-C(16) 123.38(12) MgN(1)~C(2) 90.93(9)
Mg—N(3)—C(2) 91.79(9) Mg-N(1)—C(4) 140.34(10)
Mg—N(3)-C(20)  138.64(11) C(ZN(1)-C(4)  128.37(12)
C(2-N(3)-C(20)  129.57(13)

Pr as a solvent-fre& three-coordinate compound and reflects

the smaller steric demands of the amidinate ligand family.

Crystals of10 suitable for X-ray diffraction were grown

by allowing a saturated heptane solution to stand at room

temperature for several days. As shown in FigurgO&xists

minimizing steric interactions between th& substituents:

a similar conformation has been reported previously for the gistorted tetrahedral geometry about the magnesium atom
with the range of angles about magnesium being 63.58(5)

relateds-diiminate complex, [(HEC(Me)NAr} ) Zn(u-F)]2.8

of diethyl ether coordinated to the metal, affording a highly

Mono-chelate magnesium complexes have also beento 128.70(8) (Table 7). The core of the amidinate ligand is

isolated using thetert-butylamidinate ligand. Thus, as

outlined in Scheme 8, treatment oflli with 'PrMgCl in
Et,O or THF affords(L3)Mg'Pr(L), 10 (L = Et,0O) and11

(L = THF). This observation contrasts with aspects of our

previous work on magnesiufi-diketiminate complexes,
specifically the isolation of [HC(CM&-2,61Pr,CeH3),]Mg'-

close to planar, with the sum of the angles around N(1), N(3),

and C(2) being 359.64, 360.00, and 358,64spectively,

and the magnesium atom lies ca. 0.54 A out of the amidinate

NCN chelate plane. Both MgN bond lengths [2.0908(14),
2.1089(14) A] and the N(HMg—N(3) angle [63.58(5)

are comparable to those found in the solid-state structure of

(87) Hao, H.; Cui, C.; Roesky, H. W.; Bai, G.; Schmidt, H.-G.; Noltemeyer,

M. Chem. Commur2001, 1118-1119.
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(88) Dove, A. P.; Gibson, V. C.; Marshall, E. L.; White, A. J. P.; Williams,
D. J. Dalton Trans.2004 570-578.



Mono- versus Bis-chelate Formation

Table 8. M—N—Cisso Bond Angles (Degrees) fat—4, 8, and 10 Conclusion
complex M-N-ary! Cpso bond angles By studying three structurally related ligands, we have
%’ mgmfgz}aﬂ (Et0) ﬁ?‘?ﬁ?i 01)4ifé45),2(11407)-4(4)y 147.6(4)  confirmed that suitable functionalization of the central carbon
y r)2/Mg(EL . , . . .y . .
3 [MeC(NAN,JZn 141.8(7), 144.8(4) atom allows the steric bulk of an a.mldlnate. ligand to be finely
4-1, [MeC(NAr) Mg 147.3(3), 147.0(3), 147.6(3), 146.7(3)  adjusted to favor mono- over bis-chelation. Although the
4-11, [MeC(NAr);]JMg 147.4(3), 148.3(4), 148.1(4), 146.5(3)  influence of the amidinate carbon substituent has been

8, {[BUC(NAN]Zn(u-Cl)} 2 135.24(10), 134.22(10)

10, [BUC(NAN]Mg(PT)(ELO)  140.34(10), 138.64(11) described in previous repoiisijts role in preventing bis-

chelate formation, a key factor in the design of amidinate-

Scheme 9 supported catalytic sites for polymerization chemistry, has
not been fully appreciated prior to this work.
/Q\ipr These studies further suggest that the 2,6-di-isopropylphe-
iPr QM_N_%SO nyl substituent is of insufficient size to allow the ready
Ei(>[M] isolation of mono(triazenide) divalent metal complexes.

_ N Ligand L' will therefore probably be more suited to the
iPr. - E=N,MeC, 'BuC stabilization of higher oxidation state metals. Indeed, we have
@/'Pf previously disclosed that group 4 derivatives of the typg-{L
MX2 (M = Ti, Zr89 act as olefin polymerization cataly$ts.

(L?),Mg, 4. However, the average “N—Cis, angle of  EXPerimental Section

128.97 is notably larger than that i (122.05), an effect All manipulations of air- and/or moisture-sensitive compounds
attributed to the steric demand of the bulkBu substituent ~ were performed under an atmosphere of dry nitrogen gas using
on the central carbon of the NCN unit. standard high vacuum Schlenk and cannula techniques or in an

. . . inert atmosphere glovebox. NMR spectra were recorded on a Bruker
~Comparison of the Steric Properties of the Three  pry 400 spectrometerd and**C at 400.129 and 100.613 MHz

Ligands. Our results clearly show that, while thiert- respectively). Elemental analyses were performed by the microana-
butylamidinate ligand is capable of supporting magnesium lytical services of the Chemistry Department of London Metro-
and zinc mono-chelate derivative chemistry, the correspond-politan University.
ing acetamidinate and triazenide are not. To quantify the Heptane and toluene were dried by passing through a column of
steric protection afforded by each of these three ligands to acommercially available Q-5 catalyst (13% copper(l) oxide 003
metal center, Table 8 summarizes the-M—Ciso bond and activated AlO; (pellets, 3 mm) unde_r a str(_aam of_dry nitrogen
angles (Scheme 9) measured fand 10, With the caveat gas and were then stored over a potassium mirror prior to use. THF

g . ; ) ) and CHCI, were distilled from potassium and Cakkspectively
that theN-aryl substituents in the bis-chelates (i%-4) will and stored over activade3 A molecular sieves. The amidifé&

be subject to intramolecular ligandigand repulsions, the  were synthesized in accordance with literature procedures and all
angles reported here are nonetheless consistent with thenf the other reagents were used as suppliedMBuis a com-
N-aryl rings being projected increasingly toward the metal, mercially available reagent (Aldrich) containing equimolar quanti-
as the substituent upon the central atom of the triatomic ties of n-butyl andsecbutyl alkyl groups™*

ligand backbone becomes larger. For example, comparing N:N'-Bis(2,6-di-isopropylphenyl)triazene, L'H. Isoamynitrite
data for the isostructural zinc bis-chelateand3 indicates (1542 €™ 1.0 10 *mol) was added over 90 min to a cooled (0

o . °C) solution of distilled 2,6-di-isopropylaniline (9.41 én5.0 x
that the central MeC unitin the ligand backboneoéduces 102 mol) in 100 cn¥ Et,O. The reaction was then stirred at room

the Zn-N—Ciyso angles by ca. 4more than the correspond-  temperature overnight (18 h). Volatiles were removed under reduced
ing triazenide ligand does (average argld47.0 forl and pressure at room temperature (the product is thermally sensitive)
143.3 for 3; see Figures S12 and S13 in the Supporting to afford an oil, which was dissolved in the minimum amount of
Information for overlay diagrams). Although a direct com- nitromethane and chilled te20 °C. The crystalline material thus
panson betweeﬂ and4 |s Compllcated by the flve_coordlnate Obtalned was flltered C0|d and Washed SUCCGSSive|y Wlth Sma”
nature of the former, a similar effect is nonetheless Observedquantities of cold nitromethane until it turned white. After drying

A . . . in vacuo at 35°C, 5.5 g (1.5x 102 mol, 60%) product was
(average Mg N—Ciso angles: 150.6 fol; 147.2 for4-I; obtained, which was stored at20 °C. The compound exists as a

147'6_ for 4-11). Consistently, the st.ru.ctures of the four- 7.1 mixture of isomers. Anal. Calcd forgssNs: C 78.85, H 9.65,
coordinate E complexes8 and 10 exhibit notably smaller N 11.49. Found C 79.07, H 9.40, N 11.581 NMR (CDCL): 6
angles (134.7 and 139 5respectively). These values com- 9.15 (br s, 1H, M) 7.26-7.03 (M, 4H,Huet), 6.84 (d, 2H Hpard),
pare well with structural data reported for [RC(NHRAIMe » 3.20 (m, 3.5 H, EIMey), 2.96 (m, 0.5H, EIMey), 1.19 (d, 3H,
complexes, where the corresponding angles fall from ca. 144CH(CHs)2), 1.11 (d, 21 H, CH(Els)z). **C NMR (CDCL, major
to ca. 134, on increasing the R group from methyl to iSomer resonances only)d 132.4 Cis, 127.1 Connd, 123.3
t-butyl 5 Although the difference between the-NN—Cipso (Crmetd: 118.5 Cpard, 28.0 CHMey), 23.5 (CHCHa),).

angles for methyl versusbutyl backbone substituents may (89) Guzei, I. A.; Liable-Sands, L. M.; Rheingold, A. L.; Winter, C. H.
seem relatively small, it is clear that it is sufficient to favor Polyhedron1997, 16, 4017-4022.

mono-chelation over bis-chelation, a crucial factor for (29) Gibson. V. C.. Reardon, D. F.; Tomov, A. K. WO 2004063233.

o (91) Duff, A. W.; Hitchcock, P. B.; Lappert, M. F.; Taylor, R. G.; Segal,
stabilizing well-behaved molecular catalysts. J. A.J. Organomet. Chenl.985 293 271-283.

Inorganic Chemistry, Vol. 46, No. 23, 2007 9995



(L1Y)2Zn, 1. A suspension of tH (1.01 g, 2.76x 10-3 mol) in
20 cn? toluene was added dropwise to a solution of Zn@t5
cm?, 1.1 M in toluene, 8.29% 103 mol, 3.0 equiv), which had
previously been diluted with a further 20 értoluene, and was

Nimitsiriwat et al.

to room temperature to affortlas colorless crystals (0.761 g, 0.98
mmol, 71% yield based on?2H). Crystals suitable for X-ray
crystallography were grown by slowly cooling a saturated heptane
solution from 70°C to room temperature. Anal. Calcd fos874N4-

chilled to—78°C. The reaction mixture was then allowed to warm Mg: C 80.13, H 9.57, N 7.19. Found C 80.02, H 9.68, N 710.
to ambient temperature and stirred for a total of 18 h before volatile NMR (CgDg): 6 7.06 (m, 12H, @Hs), 3.29 (br sept, 8H, B(CHs),),

components were removed under reduced pressure. The crude.37 (s, 6H, El3), 1.18 (d, 24H3J4y 6.8 Hz, CH(CH3),), 1.03 (br,
product was recrystallized by allowing a saturated pentane solution 24H, CH(THs),). 13C NMR (CeDe): ¢ 176.81 (NCN), 143.14 (2

to stand overnight (18 h) at30°C to givel as pale-yellow crystals
(0.598 g, 7.53x 10* mol, 55% yield based on'H). Crystals

suitable for X-ray crystallography were grown by allowing a

+ 6-CgHa), 142.75 (1€6H3), 124.72 (4€H3), 123.30 (3+ 5-CsHa),
28.84 CH(CHa),), 23.58 (CHCH3),), 14.97 CHa).
[(L?Zn,Me;],0, 5. A solution of L2H (0.503 g, 1.32 mmol) in

saturated pentane solution to stand at room temperature for severajoluene (30 mL) was added dropwise to a solution of Zpk@M

days. Anal. Calcd for ggHegNgZn: C 72.57, H 8.63, N 10.58.
Found C 72.61, H 8.75, N 10.424 NMR (CgD¢): 6 7.14-7.07
(M, 12H, Hmeta Hparg, 3.48 (sept, 8H3Jyy = 6.9 Hz, tHMey),
1.15 (d, 48H,3JHH = 6.9 Hz, CH(G‘|3)2) 13C NMR (CgDe): o
143.80 Cortho), 141.49 Cips), 127.04 Cparg, 123.59 Crety, 28.87
(CHMey), 23.76 (CHCHa),).

(LY)Mg(Et0), 2. A 30 cn?® Et,O solution of I'H (1.010 g,
2.76 x 103 mol) was added dropwise to a 10 €f&t,O solution
of "Bu,Mg (2.90 mmol) chilled to—78 °C. The reaction mixture

in toluene, 3.40 mL, 6.61 mmol) in toluene (30 mL) cooled to
—78°C. The mixture was then stirredrf@ h atroom temperature,
after which the volatile components were removed under reduced
pressure. The crude product was recrystallized by cooling a hot
heptane solution from 60C to room temperature to afforsl as
colorless crystals (0.203 g, 0.19 mmol, 29% yield based %t).L
Crystals suitable for X-ray crystallography were grown by slowly
cooling a hot heptane solution from 8C to room temperature.
Despite repeated attempts, it was not possible to obtain satisfactory

was stirred fo 2 h atroom temperature after which time the elemental analysis for this comple®d NMR (C¢Dg): 6 7.10—
volatile components were removed under reduced pressure. The7.03 (m, 12H, GH3), 3.46 (sept, 8H3Juy 6.9 Hz, GH(CHy)y), 1.35
crude product was recrystallized by allowing a saturated heptane(s, 6H, (Hz), 1.31 (d, 24H3Jyn 7.0 Hz, CH(QH3),), 1.16 (d, 24H,

solution to stand at room temperature for 18 h to divas pale-
yellow crystals (0.657 g, 7.9& 10 * mol, 57% yield based on

N[N(2,6-Pr,C¢Hz)]-H). Crystals suitable for X-ray crystallography

8y 6.9 Hz, CH(QH3)2), —0.47 (s, 12H, ZnEl). 13C NMR
(CeDe): 6 171.33 (NCN), 143.38 (GgH3), 143.26 (2+ 6-CsH3),
126.43 (4CsHs), 124.17 (3+ 5-CgHs), 28.50 CH(CHy),), 24.17

were grown by allowing a saturated heptane solution to stand at (CH(CHs),), 23.75 (CHCHS3),), 19.17 CH3), —12.59 (ZrCHj3).

room temperature for several days. Anal. Calcd fasHgsNsMg:
C 76.52, H 9.10, N 11.15. Found C 76.37, H 9.20, N 1116.
NMR (C¢De): 6 7.18-7.12 (M, 12H Humeta Hpard, 3.52 (br g, 4H,
O(CH,CHs),), 3.30 (sept, 8H3Jyy = 6.7 Hz, MHMey), 1.12 (d,
48H, 3JHH = 6.7 Hz, CH(G‘|3)2), 0.69 (t, 6H,3JHH = 6.9 Hz,
O(CH;CH3),). 13C NMR (CeDg): O 144.70 Cipse), 143.51 Cortho),
125.96 Cpard), 123.64 Crerd, 64.93 (OCH,CH),), 28.60 CHMe,),
24.60 (CHCHs3)2), 13.57 (O(CHCHg),).

(L?),Zn, 3. A solution of L?H (0.98 g, 2.60 mmol) in toluene
(20 mL) was added dropwise to a solution of Zn[N(S§k (1.00
g, 2.60 mmol) in toluene (20 mL) cooled t678 °C. The reaction

[(L?)Zn,Et,],0, 6. A solution of L2H (3.350 g, 8.85 mmol) in
toluene (30 mL) was added dropwise to a solution of Zr{Etl
M in toluene, 24.00 mL, 26.55 mmol) in toluene (30 mL) cooled
to —78 °C. The mixture was then stirred rfa3 h at room
temperature, after which the volatile components were removed
under reduced pressure. The crude product was recrystallized by
cooling a saturated heptane solution fronf6dto room temperature
to afford 6 as colorless crystals (2.251 g, 1.96 mmol, 44% yield
based on BH). Crystals suitable for X-ray crystallography were
grown by slowly cooling a saturated heptane solution fronf@0
to room temperature. Anal. Calcd foggBlosN4Zn,O: C 62.72, H

was then stirred for 18 h while warming to room temperature, after 8.25, N 4.88. Found C 62.61, H 8.12, N 4.84.NMR (CgD¢): 0
which the volatile components were removed under reduced 7.12-7.05 (m, 12H, GH3), 3.49 (sept, 8H3Juy 6.9 Hz, GH(CHy),),
pressure. The crude product was recrystallized by cooling a saturatedL.34 (d, 24H 23,44 6.9 Hz, CH(®H3),), 1.33 (s, 6H, El3), 1.27 (t,

heptane solution from 66C to room temperature to affor8 as
colorless crystals (0.552 g, 0.67 mmol, 52% yield based t).L

Crystals suitable for X-ray crystallography were grown by slowly

cooling a saturated heptane solution from°&to room temper-
ature. Anal. Calcd for £H7oN4Zn: C 76.12, H 9.09, N 6.83. Found
C 76.21,H9.11, N 6.72H NMR (C/Dg): 6 7.15-6.90 (m, 12H,
CeH3), 3.53 (br, 4H, G1(CHjy),), 3.07 (br, 4H, G(CHs),), 1.33
(br, 12H, CH(H3),), 1.27 (s, 6H, El3), 1.13 (br, 24H, CH(Ely),),
0.49 (br, 12H, CH(El3),). 13C NMR (C;Dg): 6 174.56 (NCN),
143.96 (2+ 6-CgH3), 141.87 (1€6H3), 124.86 (3+ 5-CsH3), 123.31
(4-CgH3), 28.74 CH(CHyz)y), 23.87 (CHCHSs),), 22.90 (br, CH-
(CH3),), 14.16 CHs).

(L?),Mg, 4. A solution of "BuLi (2.5 M in hexane, 1.10 mL,
2.76 mmol) was added to a solution ofH.(1.042 g, 2.75 mmol)
in toluene (30 mL) cooled to OC. After being stirred fo 3 h at
room temperature, the mixture was cooled{68 °C and a solution

12H, 334y 8.1 Hz, ZnCHCHy), 1.15 (d, 24H,2Jy4 6.9 Hz, CH-
(CHa),), 0.41 (q, 8H 334y 8.1 Hz, ZnQH,CHz). 13C NMR (CsDg):
0 171.12 (NCN), 143.71 (GgHs), 143.40 (2+ 6-CgH3), 126.44
(4-CgH3), 124.27 (3+ 5-CgH3), 28.50 CH(CHs),), 24.40 (CH-
(CH3)y), 24.04 (CHCH?3),), 19.08 CH3), 12.89 (ZNCHCHj3), 2.17
(ZnCH2CH3)

[(L3)ZnCI(THF)], 7, and [(L 3)Zn(u-Cl)]2, 8. A solution of L3-
Li (3.030 g, 7.10 mmol) in THF (30 mL) was added dropwise to
a solution of ZnC4 (0.985 g, 7.23 mmol) in THF (30 mL) cooled
to —78 °C. The mixture was then stirred for 18 h while warming
to room temperature. The colorless solution was filtered, and the
solvent was then removed under reduced pressure. The crude
product, (3)ZnCI(THF), 7, was recrystallized by cooling a saturated
toluene solution from 70C to —30 °C to afford{(L3)Zn(u-Cl)},,
8, as colorless crystals (2.526 g, 4.85 mmol, 68% yield). Crystals
suitable for X-ray crystallography were grown by allowing a

of iPrMgCI (2.0 M in E£O) (1.40 mL, 2.80 mmol) was added. The saturated toluene solution to stand at room temperature for several
mixture was then stirred for 18 h while warming to room days. Anal. Calcd for GHggN4Zn,Cl,: C 66.92, H 8.33, N 5.38.
temperature. The colorless solution was filtered, and the solvent Found C 67.04, H 8.32, N 5.29H NMR (C¢Dg): 6 7.08-6.98

was removed under reduced pressure. The crude product wagm, 6H, GHs), 4.06 (sept, 4H3J44 6.8 Hz, GH(CHa),), 1.27 (d,
recrystallized by cooling a saturated heptane solution froiC70 12H, 344 6.8 Hz, CH(QH3),), 1.15 (d, 12H,3)yy 6.8 Hz, CH-
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(CH3)2), 0.93 (S, 9H, C((E|3)3) 13C NMR (CGDG)Z 0178.89 (I\CN),
143.49 (2+ 6-CgH3), 142.18 (1€eH3), 125.17 (4€6H3), 123.39
(3 + 5-CgHs), 41.97 C(CHs)s), 29.85 (CCHs)s, 28.87 CHCH).),
25.88 (CHCHa3),), 22.34 (CHCHa),).

Synthesis of (1%)ZnN(SiMes),, 9. A solution of KN(SiMe),

(q, 4H,334y 7.1 Hz, O(QH,CHy),), 1.78 (d, 6H23JuH 7.8 Hz, MgCH-
(CHa)y), 1.42 (d, 12H3J 6.9 Hz, CH(CHa),), 1.26 (d, 12H3J
6.7 Hz, CH(GH3),), 1.03 (s, 9H, C(Ela)3), 0.71 (t, 6H,3Jy 7.1
Hz, O(CHCHj3),), 0.34 (sept, 1H3Jyy 7.8 Hz, MgQH(CHs)y). 13C
NMR (CeDe): 0 178.97 (\CN), 145.28 (1€¢H5), 141.94 (2+

(0.216 g, 1.28 mmol) in toluene (20 mL) was added dropwise to a 6-CgH3), 123.46 (3+ 5-CgH3), 123.40 (4C€eHs), 66.89 (OCH,-
solution of8 (0.530 g, 1.02 mmol) in toluene (20 mL) cooled to  CHa),), 44.71 C(CHa)s), 31.12 (CCHa3)3), 28.57 CH(CHz),), 25.77
—78°C. The mixture was then stirred for 18 h while warming to  (CH(CHa),), 25.08 (MgCHCHa),), 23.07 (CHCHs),), 13.62
room temperature. The colorless solution was filtered, and the (O(CH,CHs),), 10.71 (MdCH(CHa).).

solvent was then removed under reduced pressure. The crude Synthesis of (3)MgPr(THF), 11. 11was prepared in a similar
product was recrystallized by allowing a saturated heptane solution yanner to that outlined fd0, but using BLi (1.035 g, 2.41 mmol),

to stand at-30 °C for several days to afford §ZnN(SiMey),, 9, iPrMgCl (2.0 M in THF, 1.21 mL, 2.41 mmol), and THF as a
as colorless crystals (0.273 g, 0.423 mmol, 42% yield). Anal. Calcd go|yent. The crude product was recrystallized by allowing a
for CasHeiNsSipZn: C 65.13, H 9.53, N 6.51. Found C 64.99, H  o5;rated heptane solution to stand-&0 °C for 18 h to afford
9.50, N 6.53."H NMR (CeDg): 0 7.08-7.03 (m, 6H, GH3), 6.58 (L3Mg'Pr(THF), 11, as colorless crystals (0.493 g, 0.882 mmol,
(sept, 4H2Jnw 6.9 Hz, GH(CHy),), 1.32 (overlapping d, 12HJu 37% vyield). Anal. Calcd for GHgNoMg(CsHgO): C 77.33, H
6.4 Hz, CH(G1s)), 1.30 (overlapping d, 12HJu 6.4 Hz, CH- 16 45 N 5.01. Found C 77.53, H 10.72, N 5.37.NMR (CDs):

(CHa)), 2.95 (s, 9H, C(El3)s), 0.11 (s, 18H, Si(@lg)s). “CNMR 57 15 7 05 (m, 6H, GHs), 3.68 (sept, 4H3 6.9 Hz, GH(CHs)),
(CsDg): 6 180.75 (NCN), 142.93 (2+ 6-CgHa), 142.64 (1€4Hs), 3.49 (br m, 4H, THF), 1.68 (d, 6Hy 7.9 Hz, MGCH(GHs)o).

125.43 (4€eHs), 123.70 (3+ 5CeH), 4175 C(CHa)s), 29.97 4 44 (g 12H33,, 6.9 Hz, CH(GHa)y), 1.25 (d, 12H3w 6.7 Hz,
(C(CHy)s, 28.89 CHCHy),), 25.26 (CHEHA)), 22.66 (CHEHD.  cpy(ey),), 1.12 (br m, 4H, THF), 1.01 (s, 9H, CEG)s), 0.45 (sept
5.58 (SiCHa)s). 1H, 3y 7.8 Hz, MgQH(CHs)y). 1°C Nl’\/IR,Cf,D © 5 179.21
Synthesis of (l8)Mg'Pr(Et,0), 10.A solution of PrMgCl (2 M (NéN)HHl45' 31 (igel_i) 54233.(24- 6-C6H3)( 12??)41 (4CGH.3)
in Et,O, 1.45 mL, 2.90 mmol) was added dropwise to a solution of 123 22’ @3 + 5-CoH) 169 5é (THF), 44 41’ Q(Cle)s) 30 8<:9
L3Li (1.211 g, 2.84 mmol) in diethyl ether (30 mL) cooled to (C(éH3)3) 28.69 CH(,CHS).z) 26.03 (7CH(£H3)2) 25.25‘ (THF)

—78 °C. The mixture was then stirred for 18 h while warming to
room temperature, after which the solvent was removed under 24.99 (MgCHEH),), 22.63 (CHEH)2), 9.55 (MECH(CHg),).

reduced pressure and the product was extracted into toluene (30 Acknowledgment. This work was supported by scholar-
mL). After the removal of the solvent, the crude product was ships from the Institute for the Promotion of Teaching

recrystallized by allowing a saturated heptane solution to stand at _, . .
room temperature for 18 h to afford IMgPr(ELD), 10, as Science and Technology (IPST), Thailand (to N.N. and P.T.).

colorless crystals (0.820 g, 1.46 mmol, 51% yield). Crystals suitable
for X-ray crystallography were grown by allowing a saturated
heptane solution to stand at room temperature for several days.
Despite repeated attempts it was not possible to obtain satisfactor
elemental analysis for this compledd NMR (CgDg): 0 7.15—
7.04 (m, 6H, GHa3), 3.69 (sept, 4H3Jyy 6.8 Hz, GH(CHg)y), 2.97

Supporting Information Available: Full details of the crystal-
lographic analysis o1—6, 8, and10 (including additional figures)
and CIF files. This material is available free of charge via the
Yinternet at http://pubs.acs.org.
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